INTRODUCTION
Financial economists demonstrate that investor sentiment affects stock prices. Shiller (1981) and Leroy and Porter's (1981) show that stock prices are too volatile to be justified by changes in future dividends. Black (1986) terms so-called 'noise traders' who trade on 'noise' as if it were profitable information associated with fundamentals affect stock prices. De Long, Shleifer, Summers, and Waldmann (1990) show that noise traders who have erroneous beliefs drive stock prices away from fundamental values and increase volatility. Fisher and Statman (2003) present evidence showing that monthly changes in consumer confidence indexes (MS and CCI) and S&P500 stock returns exhibit a positively contemporaneous relationship. Baker and Stein (2004) theoretically show that as investor sentiment increases, liquidity and stock prices increases, and hence subsequent stock returns will be low. Brown and Cliff (2004) document a contemporaneous relation between investor sentiment and U.S. stock market returns. Baker and Wurgler (2006) provide evidence that investor sentiment exerts greater crosssectional impacts on stocks whose valuations are highly subjective and difficult to arbitrage. Ho and Hung (2009) use various measures of investor sentiment as conditioning information in asset pricing models and find that these model specifications often capture the anomalies including the size, value and momentum effects.
portfolios over the next 6 and 12 months. Brown and Cliff (2005) find that returns on portfolios formed on the basis of size and book/market ratios over future multiyear horizons are negatively related to Investors' Intelligence sentiment index which directly reflects the attitude of stock investors, and that market pricing errors are positively related to sentiment. This evidence suggests that the market is typically overvalued during periods of optimism.
An important exception is Japan where the current consumer confidence level boosts the excess market return in the next month. The observed positive effect of the current investor sentiment level on the subsequent market returns might be due to an extended effect of sentiment on the return of the subsequent month. In other words, stock prices are boosted not only in the current month when the market participants are optimistic, but also prices are affected in the following month. In contrast, the change in consumer confidence exhibits no predictive power for the subsequent excess stock market return in most of the countries except for Japan again where a positive and statistically significant relation exists.
Second, we further distinguish the effects of sentiments of the consumption and production sectors for the European countries by using two separate sentiment indicators: consumer confidence index and the Economic Sentiment Index (ESI) developed by the European Commission. The ESI was originally constructed to track the investment-GDP growth relation. It does not only contain the information on consumer confidence about the economy, but also significantly reflects the opinions of firms about future prospect of the economy and their investment intentions. The traditional consumption CAPM theory claims that stock returns are related to agents' decisions on consumption and investment portfolio allocation. The production-based asset pricing model (Cochrane 1991) , in contrast, states that expected returns are high if investment growth is high, and thus variables related to investment growth have predictive power for stock returns. We find that, indeed, the shifts in the European Commission's economic sentiment move the conditional volatility in the U.K. and France.
The rest of the paper is organised as follows. Section 2 describes in detail the data and methodology. Section 3 presents the empirical results, and Section 4 concludes.
DATA AND METHODOLOGY

Investor Sentiment Data
We use investor the sentiment indicator in each country to investigate the relationship between investor sentiment and stock price behaviour at the market level. For the U.S. market, we use the consumer confidence indexes compiled by the University of Michigan (MS) and the Conference Board (CCI) 1 , respectively. In addition to using consumer confidence indexes, we also consider the Investors Intelligence sentiment index (II) for the U.S. The II sentiment index, published by Chartcraft, reflects the outlook of independent financial market newsletter writers. Each week, the editor of Investors Intelligence reviews approximately 150 market newsletter writers and classifies their opinions into three categories. "Bullish" represents, among the total number of the bullish and bearish newsletter writers, the percentage of the bullish advisors who recommend stock for purchase or predict that the stock market will rise; "Bearish" indicates the proportion of the advisory services that recommend closing long positions or opening short ones because of the prediction that the market will decline; "Correction" denotes the ratio of the newsletter writers who predict a bull market but advises clients to hold off buying, or predicts a bear market but sees a short-term rally in the near future.
For the European countries, we adopt the consumer confidence index for each country developed by the European Commission. We also use the Economic Sentiment Index (ESI) for the European countries, in order to capture the information not contained in consumer confidence indicators. The ESI is constructed as a weighted average of monthly survey results from five sectors: industry (with a weight of 40%), services (30%), consumers (20%), retail trade (5%) and construction (5%). The ESI reflects the confidence of the consumers and manufactures of each EU country. If consumers and manufacturers feel confident about the prospects of the general economic and own financial situation, they are more willing to increase their consumption and production, respectively. As a result, the stock markets should reflect such economic activities if economy-wide sentiment influences stock price behaviour.
We employ consumer confidence indexes as investor sentiment measures for the Asia-Pacific markets, namely, Japan, Australia, and New Zealand. The consumer confidence indexes developed outside of the U.S. adopt questions and score calculation procedures similar to the MS.
Stock Market Indexes and Macroeconomic Variables
We use major stock market indexes to represent the performance of the stock market in each country. Since these market indexes are frequently reported in the headlines of mass media, they not only draw the attention of stock market participants but also the general public. We collect the monthly stock market return indexes from Datastream include S&P500 (the U.S.), FTSE100 (the U.K.), CAC40 (France), DAX30 (Germany), MIB30 (Italy), NIKKEI225 (Japan), ASX20 (Australia), and NZ50CAP (New Zealand). The sample periods start differently across countries, due to the availability of the data, but all end in September 2006. The starting months for the sample periods are January 1985 for US, January 1986 for UK, January 1989 for France, January 1991 for Germany, December 1994 for Italy, March 1993 for Japan, and June 1992 for Australia, and January 2001 for New Zealand. Pesaran and Timmermann (1994) find that the lagged values of the dividend yield, the annual measure of inflation, the change in the 1-month T-bill rate, and the 12-month change in the industrial production index predict excess stock returns at both the quarterly and monthly horizons. In order to control for the fundamental information contained in the sentiment measures, we collect these data from Global Financial Data and include these macroeconomic variables in our analysis:
: Dividend yield on stock market index for month t, computed as −1 .
: The 12-month inflation rate for month t is calculated as log � � , where is 12-month average of the industrial production index.
Model Specification
For each country under consideration, we estimate three specifications of the GJR type of GARCH-M model. Our model specification differs from Lee, Jiang, and Indro (2002) in the following aspects. First, we include the macroeconomic variables that represent the fundamental information in the mean equation. Second, instead of using the contemporaneous investor sentiment measures, we lag investor sentiment by 1 month in the mean equation in order to examine the predictive power of investor sentiment for the subsequent stock market returns. Third, apart from the monthly change in the investor sentiment measure, we also consider the impact of investor sentiment level on stock returns.
We start with the base model, Model 1 (equations 1 and 2), where only the macroeconomic variables, dummies for January and October, and the volatility variable are in the specification, without the investor sentiment variable:
where is the monthly return on a market index, is the risk-free rate. The dummy variable −1 − acknowledges the asymmetric response in investors' formation of conditional volatility to positive and negative shocks, that is, −1 − = 1 if < 0, and −1 − = 0 otherwise. Glosten, Jagannathan, and Runkle (1993) find that the magnitude of the change in market volatility is greater for bad news than for good news. The coefficient β 2 captures the sensitivity of conditional volatility on negative shocks. A positive 2 indicates that a negative shock causes volatility to rise more than a positive shock of the same magnitude 3 . Model 1 allows us to test the risk-return relation ( 1 ), the seasonal effects ( 2 and 3 ) and fundamental effects ( 4 through to 7 ) on excess market returns. Pesaran and Timmermann (1994) show that the yield variable has a positive effect on excess return, while the inflation rate, the change in the 1-month T-bill rate, and the rate of change in industrial production have negative effects on the excess return. They find no evidence of a January effect on the S&P500 index.
We test whether investor sentiment exhibits return predictive ability on the stock market index after controlling for the macroeconomics variables. To this end, we specify Model 2 (equations 3 and 4) to incorporate the one-period lagged value of investor sentiment level in the mean equation, and allow the impact of the investor sentiment level on the conditional volatility:
−1 is the level of investor sentiment in month t-1, either using the consumer confidence index or the ESI as the proxy. A statistically significant coefficient estimate of 4 on investor sentiment indicates return predictive ability on the aggregate stock market. The variance of the change in sentiment, Var(∆ −1 ), can be approximated by (∆ −1 ) 2 in (4) as the mean of the change in sentiment is close to zero. The coefficients 5 and 6 capture the impacts of the shifts in bullish and bearish sentiments on the conditional volatility, respectively. In conjunction with the coefficients 5 and 6 , the coefficient 1 reflects the relation between return and volatility. For example, a statistically significant estimate of 5 indicates an impact of sentiment on volatility, which in turn, translates to the risk-return relation if the coefficient 1 is statistically significant.
Next, we test whether the change in investor sentiment exhibits return predictive ability on the stock market index after controlling for the macroeconomics variables. In Model 3 we use the lagged value of the change in investor sentiment, ∆ −1 , in the mean equation, while keeping the same volatility equation as in (4): Table 1 summarizes the descriptive statistics for the sentiment measures and stock returns. Panels A and B report these results for the level and the change of the investor sentiment, respectively. According to Panel A, the level of consumer confidence, on average, is negative for each of the European countries. The consumer confidence level and the ESI level of the U.K. register a slightly higher average score than its European counterparts. Italy shows the smallest variation in consumer confidence, but displays the most volatile producer sentiment among the European countries. The averages of the U.S. consumer confidence indexes are 91.85 for the MS and 101.23 for the CCI. Note that these two indicators have different base periods. The scores for the Asia-Pacific countries are close to each other, centring around 100. The first order autocorrelations of the index levels generally exceed 0.9, and the second order autocorrelations range between 0.80 (consumer confidence for Australia) and 0.93 (the ESI for France), with the only exception of the ESI for Italy.
EMPIRICAL RESULTS
Investor Sentiment and Stock Returns
Panel B reports that the changes in the sentiment measures, on average, are positive in most of the countries in the sample, while the average changes in consumer confidence are negative in Germany, Italy and New Zealand. Panel C shows that during the sample period investors earn positive average returns of about 1% per month in all of the countries, but Japan. MIB30 shows the highest average return of 1.09%, while NIKKEI225 earns the lowest return of 0.14%. Table 2 reports the correlation coefficients of the sentiment indicators. The consumer confidence indexes of the U.S. exhibit positive and statistically significant correlations with all the European countries, but the correlations with the Asia-Pacific countries are weaker. The correlations between the European and the Asia-Pacific countries are generally low. Japan, for example, shows low correlations (close to zero) with all other countries, except Italy. The consumer confidence indexes of Australia and New Zealand are significantly and positively correlated, and most of the correlations among European countries are positive, possibly due to economy proximity within the geographic region.
Consumer Confidence, Fundamentals, and the U.S. Stock Market Table 3 reports the empirical evidence of the sentiment-volatility and sentiment-return relations for the U.S. market. The analysis starts with a GARCH-M model that excludes investor sentiment. The findings are reported in the second column of Table 3 .
In the absence of investor sentiment in the model, the coefficient estimates of Model 1 show that conditional volatility is negatively associated with the excess return on the S&P500 index. The coefficient estimate on log ℎ is statically significant at the 1% level. The negative risk-return relation is consistent with Fama and Schwert (1977) , Campbell (1987) , Pagan and Hong (1991) , Breen, Glosten, and Jagannathan (1989) , Turner, Startz, and Nelson (1989) , Nelson (1991) , and Glosten, Jagannathan, and Runkle (1993) .
The direction of the impact of the lagged values of the macroeconomic variables on monthly stock return is generally in line with the findings of Pesaran and Timmermann (1994) . Specifically, the yield variable, with a coefficient of 0.809, shows a positive effect on excess return and is statistically significant at the 1% level. The effect of the inflation rate and the change in the 1-month T-bill rate is negative, respectively, although statistically insignificant. Nevertheless, to the contrary of Pesaran and Timmermann's (1994) finding, the result here shows that the rate of change in industrial production on excess market return is positive. The opposite sign might be attributed to the difference in the sample periods. Pesaran and Timermann's (1994) findings is based on the monthly data for the 1954-1990 period, which has only a 6-year overlap with the early sample we use in the analysis.
The result for the conditional volatility equation indicates that the conditional volatility is positively serially correlated, and positively related to the risk-free rate. Investors perceive positive and negative shocks asymmetrically in forming their expectations of conditional volatility.
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Columns 3 -8 in Table 3 report the coefficient estimates of the GARCH-M models augmented by the sentiment measures, namely, MS, CCI, and II, respectively. The results of Model 2 in which investor sentiment is measured by the level of investor sentiment indicator show current high sentiment level is followed by low excess stock market return in the next month, regardless of the different investor sentiment indexes. Among the investor sentiment indicators considered, the significant and negative coefficient of the MS indicates that the consumer confidence index of the University of Michigan in one month predicts the S&P500 excess return in the next month. This finding is consistent with Fisher and Statman (2003) who find a negative relationship between the level of the investor sentiment in one month and the stock returns over the next month. In contrast, we find no evidence to suggest the return predictive ability of the change in the investor sentiment measure on the stock market index after controlling for the macroeconomics variables. Table 3 shows that the shifts in investor sentiment can influence the formation of conditional volatility. For consumer confidence (MS and CCI) the shifts in investor sentiment are negatively associated with conditional volatility. Verma and Verma (2007) also document a negative relationship between noise trading and DJIA and S&P 500 return volatilities for both individuals and institutions. Kurov (2008) finds that high investor sentiment has a negative impact on the transitory volatility in the futures market. In contrast, II's impact on stock volatility is positive and only marginally significant at the 10% level for the bullish sentiment measures. The risk-return relation, reflected in 1 , is insignificant at the 5% level. As a result, any change in investor sentiment fails to further impact stock return via its influence on conditional volatility.
Compared to Model 1, the macroeconomic variables that previously demonstrate predictability for the market performance are now different when investor sentiment is included in the mean equation. Dividend yield exhibits positive predictive power for S&P500 only in Model 3; however, according to the p-value, its explanatory power is weakened when investor sentiment is present in the model. The rate of change in industrial production maintains its ability to positively forecast excess market return in Model 2. In Model 3 the rate of change in industrial production is significant at the 5% level for MS and CCI, but loses its explanatory power for the market return when we use II. Statistically, inflation rate shows no ability to predict stock return in Model 1 while its predictive power enhances dramatically in Models 2 and 3 in which we observe a negative relationship. Table 4 presents the results for the European markets, namely, the U.K., France, Italy, and Germany using the consumer confidence indexes compiled by the European Commission. The first column under each country in Table 4 reports the coefficient estimates of the GARCH-M model as specified in the base model as in Model 1 which does not consider sentiment.
Consumer Confidence, Fundamentals, and the European Stock Markets
The impacts of the macroeconomic variables on stock returns in the European countries differ from the results reported in Table 3 for the U.S. market. First, inflation is statistically significant and negatively related to the subsequent stock market returns in the U.K., France, Germany and Italy, unlike the U.S. market where inflation rate is statistically insignificant. Second, dividend yield shows predictive power for returns on the U.K. stock market as in the U.S. market, but not in other European countries. Third, industrial production exhibits significant predictive power for returns on the Germany stock market in which a high industrial production in one month is followed by low stock market return in the next month. Finally, the change in the 1-month T-bill rate is statistically insignificant in all the European countries, similar to the result for the U.S.
The results for Model 2 where the level of the consumer confidence enters the predictive regression model, in second column under each country in Table 4 , show that high investor sentiment is followed by low excess stock returns in France and Italy. The coefficient estimates for the lagged sentiment level of these two markets are both negative and statistically significant at the 1% level. We find that the shift in investor sentiment impacts the conditional volatility. In Model 2, bearish shifts in sentiment affect volatility in all the European countries but France where bullish shifts in sentiment in the current month result in statistically significant upward revisions in the volatility of future returns.
In Model 3 where the change in the consumer confidence enters the predictive regression model, we find no evidence to suggest a predictive power of the change in consumer confidence for the subsequent stock returns, consistent with the U. S. evidence. In the U.K. market the direction of shifts in sentiment have asymmetric impacts on conditional volatility whereby bullish sentiment shifts cause downward revisions of volatility, while bearish sentiment shifts result in upward revisions of volatility. In Italy, shifts in sentiment, either the level or the change in consumer confidence, significantly impact conditional volatility, leading to a return increase in the next month. Such return increases are not only statistically significant, but also economically significant at 4.7% per month using the level or 3.8% per month using the change in consumer confidence.
The macroeconomic variables in Models 2 and 3 show a very similar overall pattern in the return predictive ability test to those in Model 1. In the U.K. stock market a high dividend yield of the current month strongly predicts a high stock market return in the next mint. In general, high inflation rates are followed by low future returns in the European stock markets. Germany is the only European country where the industrial production change rate negatively and statistically significantly predicts subsequent stock market returns in both Models 1 and 3. Table 5 presents the results for Japan, Australia and New Zealand. In Model 1, New Zealand is the only country where seasonal patterns are present in which the stock market exhibits superior performance during January and October, and is also the only country where an increase in the 1-month T-bill rate leads to a statically significant decrease in the subsequent excess market return. Consistent with the U.S. and European evidence, the coefficient on dividend yield is positive and statistically significant for Japan and Australia. On the other hand, a high inflation rate predicts a low market return in Australia and New Zealand.
Consumer Confidence, Fundamentals, and the Asia-Pacific Stock Markets
The empirical outcomes of the conditional volatility equation show that high conditional volatility in the current month in these countries is primarily associated with high conditional volatility in the previous month. In Australia, the coefficient estimate on log ℎ is negative and statically significant at the 1% level, similar to the U.S. evidence.
Turning to the predictive ability of investor sentiment on the stock market return, the second and third columns under each country show that both the level and change in the consumer confidence in Japan positively predict subsequent market returns. Moreover, in Model 2 for Japan, bullish shifts in consumer confidence cause upward revisions in the volatility of future returns, together with a statistically significant and positive risk-return relation reflected in the mean equation, a bullish sentiment shift in the current month leads to high excess market return in the next month. By contrast, consumer confidence shows no effect on either their market returns or volatilities in the stock markets of Australia and New Zealand. In all the three models, dividend yield remains its positive predictive relation with stock market returns in both Japan and Australia, and inflation rate negatively predict market returns in Australia.
Economic Sentiment Indicator, Fundamentals, and the European Stock Markets
We now use the ESI as a proxy for investor sentiment to explore to what extent the public's sentiment that reflects both the producers' and consumers' perceptions of the economy predict the stock market performance in the European countries. Table 6 reports the test results. We find no evidence that the ESI has a profound predictive ability for the excess returns in the four European countries 5 , even for the countries like France and Italy where consumer confidence exhibits significant capability to predict the subsequent excess stock returns. Compared to the evidence for France and Italy reported in Tables 4 where consumer confidence is used to proxy for sentiment, Table 6 suggests that stock returns in these two European countries are more sensitive to the consumption decisions of the consumers than the investment decisions of the producers.
By contrast, the ESI exhibits some degree of influence on the formation of the conditional volatility for the U.K. and France. Table 6 shows that the bullish shifts in the ESI lead to upward revisions in the conditional volatility for these two countries. Furthermore, the bearish shifts in the ESI cause upward revisions of a larger magnitude for the U.K. Because the risk-return relation in these countries is statistically insignificant, the impact of the ESI on the conditional volatility is not transmitted to affect returns.
Empirical studies that examine the relation between investor sentiment and stock market performance uniformly adopt either consumer confidence (like the MS or CCI) or investor sentiment indictor (like the Investors Intelligence Index) to gauge market sentiment. The implicit rationale underlying these studies is that stock return is related to the consumption decisions of the investing public. According to the production-based (or investment-based) asset pricing models (Cochrane, 1991& 1996 , however, stock returns are also related to the investment decisions of firms. Our results here seems to suggest that consumption-based asset pricing model might be more appropriate than production/ investment-based asset pricing model in describing the aggregate stock price behaviour in these countries.
CONCLUSION
In this paper we test the predictive ability of investor sentiment for stock market returns in eight developed countries. We use consumer confidence index in each country as the primary proxy for investor sentiment, and control for fundamental variables and allow for the GARCH dynamics in residuals. We also investigate whether the European Commission's economic sentiment index, a sentiment measure that primarily reflects the perceptions of the producers about the prospect of economy, predicts stock market returns for the European countries.
We find that consumer confidence exhibits predictive power for the subsequent stock market returns in the U.S., France and Italy whereby high consumer confidence predicts low excess stock market returns. In Japan both the level and change in current consumer confidence positively predict the excess market return in the next month. Shifts in consumer confidence impact conditional volatility of stock returns in all the countries but Australia and New Zealand; In Italy such impacts lead to an increase in returns by 4.7% in the next month using the level of consumer confidence. Among the fundamental variables, dividend yield and inflation rate exhibit the most prevalent predictive ability for stock returns. Finally, unlike consumer confidence, we do not find evidence that the European Commission's economic sentiment index shows predictive ability for returns on the European stock markets, although the shifts in the ESI move the conditional volatility in the U.K. and France.
ENDNOTES
1. We thank Lynn Franco for providing the Conference Board Consumer Confidence Index. 2. We also use the level of the short-term interest rate as in Ang and Bekaert (2007) in our tests. The results are very similar and do not change our conclusions. 3. The literature gives different explanations for the asymmetric return-volatility relation. The traditional view is that of the leverage effect (see Bollerslev (2008) for detailed discussion), while a behavioral explanation is offered by Hibbert, Daigler and Dupoyet (2008) . 4. Empirical studies on the contemporaneous risk-return relation have shown mixed results. French, Schwert, and Stambaugh (1987) and Campbell and Hentschel (1992) , for example, find a positive relationship between conditional expected excess return and conditional variance, and Chan, Karolyi, and Stulz (1992) , however, find no evidence of a relationship between risk and return for the U.S. market. Yu and Yuan (2011) find a strong positive trade-off when the investor sentiment index constructed by Baker and Wurgler (2006) is low, but little, if any, when investor sentiment is high. 5. We also explore whether this observed relatively weak link between the ESI and stock returns could be attributed to the lag effect of investment decisions on stock returns. To address this issue, we repeat the analysis by lagging the sentiment variables by 3, 6, 9, 12, 18, and 24 months, respectively. The empirical evidence in general fails to support this conjecture. Indicator. ∆ denotes the change in the investor sentiment. Panel C reports the statistics for each market index: S&P500 (the U.S.), FTSE100 (the U.K.), CAC40 (France), DAX30 (Germany), MIB30 (Italy), NIKKEI225 (Japan), ASX20 (Australia), and NZ50CAP (New Zealand).
TABLE 2 CORRELATION COEFFICIENTS BETWEEN SENTIMENT INDICATORS
This table shows the Pearson correlation coefficients between the investor sentiment measures of the countries in the sample. Panel A reports the outcomes using the consumer confidence index of each country as an investor sentiment measure. Panel B reports the outcomes using the Economic Sentiment Indicator as an investor sentiment measure. The figures in parentheses are the significance levels of the correlation coefficients. 
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S.: INVESTOR SENTIMENT, EXCESS RETURN, AND CONDITIONAL VOLATILITY
This table reports the GARCH-in-mean models, described in Section II. MS, CCI and II are the confidence indexes compiled by University of Michigan and Consumer Conference Board and the Investors' Intelligence sentiment index, respectively. Model 1 denotes the model that does not include the effect of investor sentiment. Model 2 and Model 3 represent the models that incorporate the effect of sentiment level and changes in investor sentiment (∆S), respectively. D Yt-1 denotes the dividend yield. PIt-2 denotes the inflation rate. DIt-
TABLE 4 EUROPEAN COUNTRIES: CONSUMER CONFIDENCE INDEX, EXCESS RETURN, AND CONDITIONAL VOLATILITY
This table reports the GARCH-in-mean models, described in Section II for the European markets. Model 1 denotes the model that does not include the effect of investor sentiment. Model 2 and Model 3 represent the models that incorporate the effect of sentiment level and changes in investor sentiment ( ∆S), respectively. DY t-1 denotes the dividend yield. PI t-2 denotes the inflation rate. DI t-1 represents the change in the 1-month T-bill rate. PI t-2 is the rate of change in industrial production. Dummy variables D t-1 and 1-D t-1 are used to indicate the direction of changes towards more bullish and more bearish sentiment. The Ljung-Box Q-statistics tests for serial correlation in standardized residuals for lags up to twelfth order autocorrelation. Normality tests are based on the Bera-Jarque statistics. *** significant at 1% level. ** significant at 5% level. * significant at 10% level.
TABLE 5 ASIA-PACIFIC COUNTRIES: CONSUMER CONFIDENCE INDEX, EXCESS RETURN, AND CONDITIONAL VOLATILITY
This table reports the GARCH-in-mean models, described in Section II for the Asia-Pacific markets. Model 1 denotes the model that does not include the effect of investor sentiment. Model 2 and Model 3 represent the models that incorporate the effect of sentiment level and changes in investor sentiment ( ∆S), respectively. DY t-1 denotes the dividend yield. PI t-2 denotes the inflation rate. DI t-1 represents the change in the 1-month T-bill rate. PI t-2 is the rate of change in industrial production. Dummy variables D t-1 and 1-D t-1 are used to indicate the direction of changes towards more bullish and more bearish sentiment. The Ljung-Box Q-statistics tests for serial correlation in standardized residuals for lags up to twelfth order autocorrelation. Normality tests are based on the Bera-Jarque statistics. *** significant at 1% level. ** significant at 5% level. * significant at 10% level.
TABLE 6 EUROPEAN COUNTRIES: ECONOMIC SENTIMENT INDEX, EXCESS RETURN, AND CONDITIONAL VOLATILITY
This table reports the GARCH-in-mean models, described in Section II for the European markets using the Economic Sentiment Indicator to proxy for investor sentiment. Model 2 and Model 3 represent the models that incorporate the effect of sentiment level and changes in investor sentiment ( ∆S), respectively. DY t-1 denotes the dividend yield. PI t-2 denotes the inflation rate. DI t-1 represents the change in the 1-month T-bill rate. PI t-2 is the rate of change in industrial production. Dummy variables D t-1 and 1-D t-1 are used to indicate the direction of changes towards more bullish and more bearish sentiment. The Ljung-Box Q-statistics tests for serial correlation in standardized residuals for lags up to twelfth order autocorrelation. Normality tests are based on the Bera-Jarque statistics. *** significant at 1% level. ** significant at 5% level. * significant at 10% level.
